In the crystal structure of the title compound, C 21 H 15 FNO 2 + Á-CF 3 SO 3 À , the cations form inversion dimers through C-HÁ Á ÁO, C-FÁ Á Á and -interactions. These dimers are further linked by -interactions. The cations and anions are connected through C-HÁ Á ÁO, C-FÁ Á Á and S-OÁ Á Á interactions. The acridine and benzene ring systems are oriented at a dihedral angle of 74.1 (1) . The carboxylate group is twisted at an angle of 4.4 (1) relative to the acridine skeleton. The mean planes of the adjacent acridine moieties are parallel or inclined at an angle of 55.4 (1) in the crystal structure.
Related literature
For general background to the chemiluminogenic properties of 9-phenoxycarbonyl-10-methylacridinium trifluoromethanesulfonates, see : Brown et al. (2009) ; King et al. (2007) ; Rak et al. (1999) ; Roda et al. (2003) ; Zomer & Jacquemijns (2001) Novoa et al. (2006) . For the synthesis, see: Sato (1996) ; Sikorski et al. (2005) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Table 2 C-FÁ Á Á and S-OÁ Á Á interactions (Å , ). Table 3 -interactions (Å , ).
Cg1, Cg2, Cg3 and Cg4 are the centroids of the C9/N10/C11-C14, C1-C4/C11/ C12, C5-C8/C13/C14 and C18-C23 rings, respectively. CgIÁ Á ÁCgJ is the distance between ring centroids. The dihedral angle is that between the planes of the rings I and J. CgI_Perp is the perpendicular distance of CgI from ring J. CgI_Offset is the distance between CgI and perpendicular projection of CgJ on ring I. (Zomer & Jacquemijns, 2001; Roda et al., 2003; King et al., 2007; Brown et al., 2009) . The cations of these salts are oxidized with hydrogen peroxide in alkaline media, which produces light. It has been found that this process is accompanied by the removal of the phenoxycarbonyl fragment and the conversion of the remaining part of the molecules to electronically excited, light-emitting 10-methyl-9-acridinone (Rak et al., 1999) . The efficiency of chemiluminescence -crucial for analytical applications -is affected by the constitution of the phenyl fragment (Zomer & Jacquemijns, 2001 ). In the search for efficient chemiluminogens we undertook investigations on 9-(phenoxycarbonyl)-10-methylacridinium derivatives substituted in the phenyl fragment. Here we present the structure of 9-(4-fluorophenoxycarbonyl)-10-methylacridinium trifluoromethanesulfonate.
In the cation of the title compound ( Fig. 1) , the bond lengths and angles characterizing the geometry of the acridinium moiety are typical of acridine-based derivatives (Sikorski et al., 2005; Trzybiński et al., 2010) . With respective average deviations from planarity of 0.0288 (3) Å and 0.0081 (3) Å, the acridine and benzene ring systems are oriented at a dihedral angle of 74.1 (1)°. The carboxyl group is twisted at an angle of 4.4 (1)° relative to the acridine skeleton. The mean planes of the adjacent acridine moieties are parallel (remain at an angle 0.0 (1)°) or inclined at an angle of 55.4 (1)° in the lattice.
In the crystal structure, the inversely oriented cations form dimers through multidirectional C-H···O (Table 1, 2) and S-O···π (Table 2, Fig. 2 ) interactions. The C-H···O interactions are of the hydrogen bond type (Bianchi et al. 2004; Novoa et al. 2006) . C-F···π (Dorn et al., 2005) , S-O···π (Dorn et al., 2005) and the π-π (Hunter et al., 2001) interactions should be of an attractive nature. The crystal structure is stabilized by a network of these short-range specific interactions and by long-range electrostatic interactions between ions.
The compound was synthesized in two steps (Sikorski et al., 2005) . First, 9-(chlorocarbonyl)acridine, obtained by treating acridine-9-carboxylic acid with a tenfold molar excess of thionyl chloride, was esterified with 4-fluorophenol in anhydrous dichloromethane in the presence of N,N-diethylethanamine and a catalytic amount of N,N-dimethyl-4-pyridinamine (room temperature, 15h) (Sato, 1996) . Second, the product -4-fluorophenylacridine-9-carboxylate, purified chromatographically (SiO 2 , cyclohexane/ethyl acetate, 1/1 v/v) -was quaternarized with a fivefold molar excess of methyl trifluoromethanesulfonate dissolved in anhydrous dichloromethane. The crude 9-(4-fluorophenoxycarbonyl)-10-methylacridinium trifluoromethanesulfonate was dissolved in a small amount of ethanol, filtered and precipitated with 20 v/v excess of diethyl ether.
Yellow crystals suitable for X-ray investigations were grown from absolute ethanol solution (m.p. 474-475 K).
supplementary materials sup-2 Refinement H atoms were positioned geometrically, with C-H = 0.93 Å and 0.96 Å for the aromatic and methyl H atoms, respectively, and constrained to ride on their parent atoms with U iso (H) = xU eq (C), where x = 1.2 for the aromatic and x = 1.5 for the methyl H atoms. Figures   Fig. 1 . The molecular structure of the title compound showing the atom-labeling scheme. Displacement ellipsoids are drawn at the 25% probability level and H atoms are shown as small spheres of arbitrary radius. Cg1, Cg2, Cg3 and Cg4 denote the ring centroids. The C-H···O interaction is represented by dashed lines. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Symmetry codes: (i) −x, −y, −z; (ii) −x+1/2, y+1/2, −z+1/2; (iii) x−1/2, −y+1/2, z−1/2. Symmetry codes: (i) -x, -y, -z; (v) -x, -y + 1, -z. Notes: Cg1, Cg2, Cg3 and Cg4 are the centroids of the C9/N10/C11-C14, C1-C4/C11/C12, C5-C8/C13/C14 and C18-C23 rings, respectively. CgI···CgJ is the distance between ring centroids. The dihedral angle is that between the planes of the rings I and J. CgI_Perp is the perpendicular distance of CgI from ring J. CgI_Offset is the distance between CgI and perpendicular projection of CgJ on ring I.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
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